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Emoto, Y. and Yoked a, Y. : Bacteria and Algae of the thermal springs in 
Simane Prefecture (II). 


in. iB % m 


i. 


S it' 


(1) Gallionella ferruginea Cholodny 

MM’- (No. 6), 36°C, pH = 7.5; (No. 3), 31°C, pH = 

7.8;, (No. 1), 31.5 C C, pH = 7.5 0 


2 . m m m 

-d ( ~t Ckroococcaceae » 

(1) Aphanocapsa elachista W. et G. S. West var. conferta W. et G. S. 

West 8 1) 0 

Hlhli: '§jU' : imyk (No. 3), 42°C, pH = 7.0 o 

1.5-2/*, 30-50^ o iim&wfi 

Aphanocapsa delicatissima W. et G. S. West y y u 
W'T^ 0 1 

(2) Gloeocapsa arenaria (Hass.) Rabh. 

mm: (No. 13, 27), 34-47°C, pH=7.9-8.1: (No. 4, 5), 

32.9-42°C, pH = 7.0; (No.-l), 26.3°C, pH = 7.3 0 

1, 2, 4 Xss 80 y mm 3 y J&^o ' : 3 s S Chrooco- 

ccaceaeS^ 5 r'77 ^ 0 2 tSjj/fW 

Hilll'Y % J 4 — Jit-A', HH Mastigocladus lami- 

nosus y + 

(3) Chroococcus turgidus (Kihrz.) .Nag. 

feifc: (No. 12), 41°C, pH = 7.0 o 

MSBft^@ 11-15/* 1 ^;r7W 

(4) Chr. minutus (Kutz.) Nag. 


* 9 Studies on the thermal-flora of Japan (XI). 

mmmm nssi+^-f-— 


8 0 1. Aphanocapsa elachista v. conferta (x800), 2. Coelosphaerium 
Kutzingianum (xlOOO), 3. Synechococcus lividus (xlOOO), 4. S. eximius 
(x!500), 5. Myxosarcina gelatinosa (xlOOO). 


BM- (No. 1, 3-5, 8-10, 12), 32.9-41 °G, pH = 7.0 o /!}&% (No. 

1), 26.3°C, pH-7.3; (No. 7, 8), 33°C, plI = 7.0 o 

5-8 /*, i' 7-iip 0 Wit 7 - 

3 '7 7 * 7 7 M* HM * F 

lir, i^7'7^ 0 — ^=-7X4*^® 

x;t-1 '> 7 y- v F^&„ ^ =- Wm^ 


y !>r 7yV G 7sS"f -t/ ? Hansgibg ^ var. obliteratus \& 

>r v F ^„ Jjl. =■ ;£ 7 5 ^V^UIflr ^ y~x 7" 7 1 v ;t" 0 OTm*. minutus 
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m % 


-+* -t # ^ + 


> V / var. thermalis V 7 '7 X -^A^ir v F^&„ *i8"^C 

3 y ]' if x4f ;L 0 TU^#®.7^[4 7 It'll xTyL 

if, 30°c 

(5) Chr. minor (Kutz.) Nag. 

(No. 1, 2, 9, 15, 17, 19), 31-54°C, pH = 7.5-8.1; fcffi 7 t 
(No. 1, 4, 5, 7, 8), 28.5-42°C, pH = 7.0; (No. 1, 2), 26.3°C, pH 

= 7.3 0 

(6) Coelosphaerium Kutzingianum NaG;. (^8H>2) 0 

mm: (No. 27), 28°C, pH=6.8 0 

i 7°7 i v i ^ 

(7) Synechococcus elongatus (Kutz.) Nag. 

(No. 4, 5), 32.9-42°C, pH = 7.0 o 
S. elongatus ^^.7—/mfSl-fSi forma thermalis 

(8) 8. elongatus var. amphigranulatus Copeland 

mm- (No. 12, 18, 20, 22-25), 53.7~60°C, pH = 7.2-8.1 0 

mmS'Wtik? ^2-2.9p, Sif4.4-9^ 0 ' 

(9) S. lividus Copeland (^8|1, 3) q 

MM: SsSMl (No. 16, 17, 19, 20), 31~52.9°C, pH = 7.9-8.1 0 
1.2-1.5f», Sif 5-10/*, Q* - 

(10) 8. eximius Copeland (^8 0, 4) 0 

mm: (No. 21), 34.3°C, pH = 7.2 0 

JZfrl 5 314 Pleurocapsaceae 

(11) Myxocarcina gelatinosa nov. sp.* (j$8 flH, 5a-cl) 0 

mm: (No. 5), 42°C, pH=7.0 o 

lit 

IPIW^ '7: 


blastoparenehyma 7 r#x ^ 1 T y Q jl- 


* Myxosarcina gelatinosa Emoto et Yoneda, no. sp. Stratum gelatinosum, 
caeruleo-viridis; coloniis globosis, ellipticis, ovatis vel irregularitis blastoparenchy- 
matieis, coloniis maturis plerumque usque ad 25/* (raro 30//.) crassis, vulgo 4-16-32' 
cellularibus; eellulis globosis, ovatis, vel polygonis, saepe mutuam pressuram leviter 
angulosis, 2.5-6/i in diametro; membranis tenuibus, aehrois, tirmis, strictis; proto- 
plasmate laete aeruginoso. 
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»-4f7ai3!)^ 3 >7vK 16-32®^ 

^y , yy @10-25 (#-30)/*-^x D 113® 

pMilit^t'j, u^y^cx=f 

itu, @ 2 . 5 -6fi 0 ^ y m'&m y« ?m* 0 w 

u o 

M. chroococcoides — y ^ 3 UT 

X 0 47. amethystina h Ilf. gelatinosa 1 ylb|3CXX=;3tyy^1^^yJ%=- x;!^, 

y y '8‘y y yf # 'f yf - ifiM ^ y yf # -f Q 

yjti# y *y :fcHifey-^yf, yUlfey a- 

^ 7 ^yf t u - EM T#^ 0 

(12) Xenococcus minimus Geitlee var. Starmachi Geit. 

MM- imi (No. 6), 32.9°C, pH —7.0 o 

(13) X acervatus Set. et Gardh. var. dispersus Emoto et Hieose 
MM: ?§y/IIte (No. 1), 26.3°C, pH=7.3 0 

Lynglya putealis y —^^.x )\s a • 

(14) Pleurocapsa minor Hansg. em. Geitler, (J|£ 9 [1], la, b) Q 
mm: Site (No. 6, 9), 41.3-42°C, pH = 7.5 0 

Schizothrix fragilis yHJ:=f4xA 0 

jb>& X^VLAJPt Chamaesiphonaceae 

, (15) Chamaesiphon minutus (Rost.) Lemm. 
mm: mnm. 7 % (No. 5), 32.9°C, pH = 7.0 o 

&gg Oedogonium sp. yi)|®=f4'>y4^o 

^3.^14 Stigonemataceae 

% 

(16) Thalpophila caldaria nov. sp.* (fjl 9 [1], 3a, b) D 


* Thalpophila caldaria Emoto et Yoneda, nov. sp. Stratum molle, gelatino- 
sum, membranaeeum, expansum; filamentibus numerosis, dense constipatibus, plus 
minusve parallelibus, 4.5-10/4 crassis, plerumque parce ramosis, rami singulis; 
vaginis hyalinis, achrois, non striatis, inferne mucilaginosis, fere indistinctis, 
suprene tenuis, distinctis; trichomatibus inferne moniliformis, 1 5-7.5/4 latis, suprene 
cylindraceis, 2.8-4.7/x latis; apicem versus sensim attenuatis et usque ad 2:8/t 
angustatis; cellulis subcylindraceis, in parte media ca. J-l-plo 1 longio'ribus quam 
latis, suprene ca. 1-2-plo longioribus quam latis; protoplasmate caeruleo-viride, 
granuloso; heterocyst longe-cylindraceis tel isodiametricis, intercalaribus, 6 - 8/4 
latis; cellulis perdulantibus subsylindraeeis vel ellipsoidibus, 5-7ja latis et usque 
ad 15/4 (raro 20/0 longis. 1 
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^lOfU 1. Calofhrix fusca (x600), 2. Oscillatoria guttulata (x750), 3. 

Os. princeps v. minor (x500), 4. Phormidium valderianum (xlOOO), 5. Ph. 
■ uhcinatum ( x750), 6. Ph. papyraceum ( x500), 7. Ph. tenue v. granuliferum 
(xlOOO), 8. Ph. subuliforme (xlOOO), 9. Symploca thermalis (x500), 10. 
Microcoleus Steenstruppii (x750). 


Oscillatoriaceae 

(21) Spirulina subsalsa Oerst. 

M: (No. 13), 37.8°C, pH = 7.0 o 
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(No. 2), 


(22) Oscillatoria anguina (Bory) Gom. 

mM: (No. 3, 12, 14, 15), 37.8-42°C, pH = 7.0; 

41 C C, pH = 7.5 0 

mm§ y m 6-9/*, mm y i-s-2.5/* D mm y ft 

7*tf % YJfT^o 

(23) Os. terebriformis Ag. 

MM: IM (Ho. 7, 13, 15, 17), 28.5-42°C, pH = 6.8-7.0 o 

(24) Os. tenuis Ag. 

^ffe: (Ho. 5, 22, 27), 28-36.8°C, pH=7.0; (Ho. 1, 2), 

26.3°C, pH = 7.3 0 ' ( 

(25) Oscillatoria princeps Vauch. var. minor nov. var.* (H£ 10 [§], 3) 0 

mm (Ho, 11-14, 16, 17, 24, 27), 28-42°C, pH = 6.8-7.0 o 

x * 7 i x jv 0 iHj® y mm ~ ^4-10 0 % 

12-18/*, 1.6-3 (H= 4.5)p^T‘y 

x, @y H-i 

Os. princeps y 16-60/* 1 |Blj 

— = -r p y 7 p 3 V, ^ 1 ^E-JtSclif /1 
tenella 16-21/* y $L7^x>*Jf .. 3 n — ^ 

12-17/* yg7fx;v 0 ;*> ini* = /hS! y x x , 2. 

^§rlt@ i 'X 7 y 7*7*0 t&RHI y 3 > 

(26) Os. geminata Menegh. 

(Ho. 19), 37 D C, pH = 7.9; mtm& (Ho. 8), 40.5°C, pH= 

7.0 o 

(27) Os. amphibia Ag. 

mm (Ho. 7, 8, 21), 34.3-44°C, pH=7.2-7.5; (Ho. 13- 

15, 17, 22, 25), 26.5-42°C, pH = 6.8-7.0; /J'ilMff' (Ho. 1, 2), 32.2°C, 
pH = 7.8 D 


1 ^fllrT 

§81- frtf{ '>%*=£ y 7' 7var. 


* Oscillatoria princeps var. minor Emoto et Yoneda, nov. var. Filamentibus 
plerumque reetis, vel interdum flexuosis, ad apicem paulo arcuatum sensim attenua¬ 
tes, ad genicula non constrictis; protoplasmate tenuigranuloso, ad dissepimenta 
plus minusve crasse granulosis; cellulis 12—18/*. latis, 1.6-4.5 fi longis; cellulis 
apicalibus leviter capitatis; cetera ut in typo. 
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(28) Os. Oleeni Ag. ' 

mm: (No. 7, 8), 43.5-44°C, pH = 7.5; (No. 2), 4l°C, pH 

= 7.5 0 

(29) Os. formosa Boby. 

i«i: (No. 1), 38°C, pH = 6.9; |;)HK (No. 1, 4), 26.3°C, 

pH = 7.3 0 

(30) Os. brevis Kim. 

MM’- (No. 1, 2, 27), 28-42°C, pH = 6.8-7.0 o 

(31) Os. guttulata van Goob. (H10E®, 2) 0 

MM: (No. 21), 34.3°C, pH = 7.2 0 

1 x A- 0 

(32) Phormidium foveolarum (Mont.) Gom. 

mm: (No. 1), 38°C, pH = 6.9; (No. 1\), 38°C, pH= 

7.5 0 

(33) Pft. fragile Gom. 

(No. 9), 40.5°C, pH=7.0; (No. 3), 41°C, pH = 9.0 o 

(34) Ph. tenue (Menegh.) Gom. var. granuliferum Copeland (UTLOfU, 7) 0 
mm: ^7/11^ (No. 3), 26.3°C, pH = 7.3o 

(35) Ph. laminosum Gom. 

mm: (No. 4, 17, 20, 27 ), 31-58°C, pH = 7.2-8.1 0 

(36) Ph. valderianum (Help.) Gom. (Ij^lO®, 4) 0 

mm: (No. 1, 4), 47-54°C, pH = 7.7 c 

(37) Ph. luridum (Kim.) Gom. 

mm: (No. 7, 9), 28.5-40.5°C, pH = 7.0 o 

(38) Ph. purpurascens (Kim.) Gom. , 

mm: (No. 4), 42°C, pH = 9.0 o 

(39) Ph. uncinatum (Ag.) Gom. (^10®, 5) 0 
mm: 336 MM (No. 9, 19), 37-41.3°C, pH = 7.5-7.9 0 

(40) Ph, subuliforme Gom. (J^IO®, 8) 0 

mm: (No. 1, 2, 4), 26.3°C, pH = 7.3 0 

(41) Ph. Corium Gom. 

mm: (No. 19), 37°C, pH = 7.9 0 




(42) Ph. papyraceum (Ag.) Gom. (HI 10 Hi* 6) 0 

mm: (No. 2 ), 37.2°c, pH =6.9 0 

(43) Lyngbya epiphytica Hieron. 

tote (No. 1, 5, 6), 32.9-42°C, pH = 7.0; }§//Hte'(No. 1, 2, 4, 
5), 25.1-26.3°C, pH = 7.3 0 

vSttf't — A. Martensiana, 3S ill — t 5, ^ L. pixtealis 7 

(44) A. foitfeet (Ag.) Gom. 

jgife: (No. 1, 2, 4)i 26.3°C, P H=7.3 0 

(45) L . putealis Mont. 

MM: tote (No. 19-21, 23, 24), 33.5-35°C, pH=7.0; to)l|te (No. 
1-5), 25.1-26.3°C, pH = 7.3; :fjpfite (No. 1, 2), 41°C, pH=9.0 o 

(46) Li Martensiana Menegh. 

mm: tote (No. 1-5, 7, 8, 15, 18, 24) ,*28.5-42°C, pH = 7.0 o 

(47) L . nigra Ag. 

Mm: 3E3lte(No. 7), 44°€, pH=7.5; tote (No. 5), 32.9°C, pH=7.0 o 

(48) ScJiisothrix fragilis (Kim.) Gom. 

mm: 'BEsite (No. 6, 9), 41.3-42°C, pH=7.5; tote (No. 18), 37°C, 
P H = 7.0 o 

(49) Symploca thermalis (Kutz.) Gom. (HUIOUI, 9) 0 ' ; 

&M: BEatte (No. 3, 5), 35.5-50°C, pH = 7.7 0 

(50) Microcoleus Steenstruppii Boye Petersen. (^ 10 {SB, 10) 0 
mm: BEstte (No. 19), 37°C, pH=7.9 0 

* 7^7y y ;fagf v, -s te- 

x;^3 vf J l-A 0 


3 . at m m 

XLTJEfy'-iz/bffi Ulotrichaceae 

(1) JJlothrix aequalis Kutz. (Jf£ 11 @, 2) 0 
1%: tote (No. 11), 41°C, P H=7.0 o 

(2) Ulothrix sp. 

m: ^te (No. 5), 33°C, pH=7.5 0 

[7$j§ 9-12/*, 4-6p 0 Z7. aequalis 1 3 > Lr yu 
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$£11© 1. Stigeoclonium thermale ( x280), 2. Ulothrix aequalis ( X 500), 

3. Cosmarium pachydermum v. aethiopicum (x500), 4. Navicula menisculus 
{ x 1000), 5. N. exigua ( xlOOO). 


Chaetophoraceae 

(3) Stigeoclonium thermale A. Braun. 1) Q 

W&-- (No. 2), 37.2°C, pH = 6.9 0 

(4) Stigeoclonium sp. 

MM: (No. 3, 4), 27-28°C, pH = 7.6 0 

L l/f. Gladophoraceae 

(5) Rhizoclonium hieroglyphicum (Ag.) Kutz. 

(No. 1, 2), 26.3°C, pH=7.3 0 

i 3 Oedogoniaceae 

|6) Oedogonium sp. 
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Mm: (No. 5, 10, 11), 32.9-41°C, pH = 7.0 o 

Wftii J tfl 15-27/*, x -<^ sterile - *7$ V P 0 

4. s ( > x a 

V±L-b't££> f4 Zygnemaceae 

(1) Mougeotia sp. 

(No. 6), 32.9°C, pH = 7.0; (No. 2, 3), 26.3°C, pH 

= 7.3 0 

(2) Spirogyra sp, ' . 1 

Mm iiftM (No. 6), 32.9°C, pH = 7.0 o 

21-24/*, 73-110/* o 

(3) Spirogyra sp. 

(No. 1, 2, 4), 26.3 D C, pH=7.3 0 


33-60/*, ftmy MU- 120-300/^q 

Desmidiaceae 

(4) Cosmarium pachydermum Lund. var. aetlkiopicum W. et G. S. West 
fflUW,-3) 0 

MM: (No. 5), 32.9°C, pH = 7.0 o 

70-89/*. if§M 60-63/1, 26-30/* o 

5. & 51 SI 

feTXH V' c? p|4 Fragilariaceae 

(1) Synedra ulna (Nitz. ) Eheb. 

mm: (No. 10-12), 38.6-41°C, pH=7.0 o 

'h { fx Achnanthaceae 

(2) Achnanthes exigua Grun. 

(No. 1, 2, 5, 8, 9, 12), 32.9-42'C, pH = 7.0 o 

Naviculaceae 

(3) Navicula menisculus Schumann (l^llflj, 4) 0 

MM: /hMUCfflUSl (No. 2), 32.2°C, pH=7.8 0 • 
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.«? -fc '% tf -f- — '« 


(4) 2V. exigua (Greg.) Muller (jf£ 11 f®, 5) 0 
$&: ft/(No. 1, 2), 37.2-38°C, pH = 6.9 0 

(5) Cymbella ventricosa.'KuTZ. 

IM: (No. 10), 38.6°C, pH = 7.0 o 


Us l 



* 

m 

put. 
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3E 
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1 

M3 

tun. 

& 

Wr 

s 

;n 

a 

§ 

& 

/j' 

M 

?t3 

tun. 

A 

sr 

& 

^r 

II 

.jta 

tm 

A 

Gallionella ferruginea 





+ 

+ ' 
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Aphanocapsa elachista v. conferta 


. 

+ 

. 





Gloeocapsa arenaria 


+ ■ 

+ 

+ 





Chroococcus turgidus 


• 

+ 






Chr. minutus 



4* 

+ 

+ 



. 

Chr. minor 


+ 

+ 

+ 




• 

Coelosphaerium Kutzingianuru 


• 

+ 






Synechococcus elongatus 


• 

+ 

• 



. 


v. amphigranulatus 


+ 

• 

• 





8. Uvidus 


+ 







S. eximius 


+ 

• 






Myxosarcina gelatinosa 



* 

• 




4^ 

Xenococeus minimus v. Starmachi 



+ 






X. acervatus v. dispersus 




+ 





Pleurocapsa minor 


+ 

• 





. 

CJiamaesiphon minutus 



4- 






Thalpophila caldaria 




• 

+ 




Mastigocladus laminosus 


+ 

+ 





. 

Calothrix fusca 




+ 




* 

Aulosira implexa 



• 

4* 





Scytonema ocellatum 



4* 


. 




Spirulina subsalsa 



+ 






Oscillatoria anguina 



+ 


+ 




Os. terebriformis 



+ 






Os. tenuis 



+ 

+ 





Os. princeps v. minor 



+ 






Os. geminata 


+ . 

+ 






Os. amphibia 


+ 

4* 



+ 



Os. Olceni 


+ 

• 


4" 




Os. formosa 

+ 

• 


+ 






— 42 — 













Os. brevis 

Os. guttulata 

Phormidium foveolarum 

P7i. fragile 

Fh. tenue v. granuliferum 

pii. laminosum 

Ph. valderianum 

Ph. luridum 

Ph. purpurascens 

Ph. . uncinatum 

Ph. subuliforme 

Ph. Corium 

Ph. papyraceum % 

Lyngbya epiphytica 

L. lutea 

L. putealis 

L, ^. Martensiana 

L. nigra 

Schisothrix fragilis 

Symploca thermalis 

Microcoleus Steenstruppii 

Ulotrix aequalis 
Ulothrix sp. 

Stigeoclonimn thermale 
Stigeoclonium sp. 

Bhizoclonium hieroglyphicum 
Oedogonium sp. 

Mougeotia sp. 

Spirogyra sp. 

Spirogyra sp. 

Cosmarium pachydermum v. aethiopicum 


Synedra ulna 
Achnanthes exigua 
Navicula menisculus 
N. exigua 

Cymbella entricosa 
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m.sfc.i 


tti 


•+* 


X U l^^lH^rT^o 25C X T y^'^r WM# ‘ 

##x, II#y jfa 76% ~gx ;i> 0 


'X ^ 8 y ii.1 


25.1-6Q°C xx j^||| 


y ifU'x ^x-4;y 0 Jfcr^nn. 60°C 

x 11$!] v ^ y -^r 't ;P , ith'^bH 4 — Synechococeus elongatus var. amphi- 
granulatus ,^r77^ 0 h 'Xx^&y- Mastigocladus 

laminosus -^ijlirfij 59.2°C, Phormidium laminosum >x5:[f% 58°C, P&. valderianum 
54°C y - 30T 'X ^ 4 ^ 0 : 

Sliilllcy y A'if ,^.^- ; ’ > '40 o c 

o . FJtMsMWi 34 y ^yx fgfgyf 26 y 444b 
# —“s —J§4,. 7^.1^.' ;:g; ^rft 60°C -i'>f 

4-4 b ^ItiSy < 19 -A y r'4> 0 Mffl.7^^ 7 p x -^ 

#nr^i 
y£y , 


ifrtj, ^fc®a^7a=.sa^>r 0 

16 ~^x4 0 T44 y ^ 

26 D C 4T4 0 y / v F4. -jp$ 

vStey@Sy;'#y 0 Iyr3j|fel yJUffi&y x p StMy^x 

x44 0 3inu^.yl^y-'^4#yHSiHyHtx4y ^tt^o ^midlE 

— fflttrji' pH fit y ISH^ 6.8-9.0 r, f ft?Ix 4fff if #4 <, 

=y pH 9.0 xr4#\MSMIy -4@>3l¥y-y 0 

^W5!: - 3 y xfr^ 0 g It =■ M '■' vv^y ^>|®lf 16 4, y y 

ftl^y#l^r7;% 

91£ 3 : Aphanocapsa elachista var. conferta, Coelospharium 

Kutzingianum, Myxosarcina gelatinosa nov. sp., Pleurocapsa minor, Thal- 
pophila caldaria nov. sp., Aulosira implexa, Oscillatoria princeps var. minor 
nov. var., Phormidium tenue var. granuliferum, Ph. uncinatum, Ph. subuli- 
forme, Ph. papyraceum, Microcoleus Steenstruppii. 

j^jciUlpf 1S: Ulothrix aequalis. 4 

Sc'tHSQSt 1 HtUb Gosmarium pachydermum var. aethiopicum. 

2 H[: Navicula menisculus, N. exigua .' 

$E 9 m ? - 7 * v, y yT^y^'/7 7^ r 0 

wffi%± y-i^x^y^a i ySEx, '.=* x 

x^j^y* 4|^3§c y ^ x 43$c^x r 7 4 0 
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Resume 


ri® 


this paper informs tjbe thermal-flora of the following eight mineral and 
hot springs in Simane Prefecture—Saginoyu, Tamatukuri, Yumura, Yuno- 
kawa, Sigaku, Koyahara, Kohama and Arifuku. Besides these springs* 
Yunotu, Usio and Yumati were investigated, but these three springs allowed 
of no development of thermal vegetation. At both Yunotu and Usio, the 
ground were bored and the mineral water were directly conducted to the: 
bathbasin. The hot water of Yumati was conducted from Tamatukuri. 

The materials forming this subject were collected by Yoked A during the: 
months of March and April of last year. After careful examination of' 
82 vials, we identified 66 forms in all: they were 1 Bacteria, 50 Cyanophyeeae,. 
6 Ghlorophyceae, 4 Conjugatae and 5 Baeillariophyceae. 

In Saginoyu, a sulphated bitter spring, the water temperature at which 
thermal vegetation developed ranged from 37.2°C to 38°C and its pH was 6.9. 
The amount of welling water was not abundant and the algal growth was poor. 
We found 3 Cyanophyeeae, 1 Chlorophyceae and 1 Baeillariophyceae. Of 
five representatives Phormidium papyraceum was dominant. 

In Tamatukuri, a saline bitter spring, the water temperature ranged from 
31° C to 60 °C and its pH from 7.1 to 8.1. We found 19 species and varieties, 
all belonging to the group of Cyanophyeeae. In the number of thermal 
plants Tamatukuri is next to Yumura. Many typical thermal Cyanophyeeae 
were growing, especially Mastigocladus laminosus was most abundantly 
developed. In the water at temperature 60° C, the highest temperature limit 
in this research, Synechocoecus elongatus var. amphigranulatus was growing. 

In Yumura, a simple spring, the water temperature ranged from 26.5° C 
to 42° C and its pH from 6.8 to 7.0. We found 34 species and varieties of 
algae: 26 Cyanophyeeae, 2 Chlorophyceae, 3 conjugatae and 3 Bacillario- 
phyeeae. These algae mostly belong to the forms of cool water. Species of 
Oscillatoria and Lyngbya grew most abundantly. Among them Lyngbya 
putealis was dominant. 

In Yunokawa, an alkaline spring, the water temperature ranged from 
25.1°C to 26.3°C and its pH was 7.3. We found 13 Cyanophyeeae, 1 Chloro- 
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phyceae and two Conjugatae. The algal growth was limited, and the thermal- 
flora consisted mainly of facultative species of wide geographical range. 

In Sigaku, a weak common salt spring, the water temperature ranged from 
27°C to 41°C and its pH from 7.3 to 7.6. Eight forms were found: 1 Bacteria, 
5 Cyanophyeeae and 2 Chlorophyeeae. The remarkable development of 
Gallionella ferruginea, an iron bacterium, in the rocky cavern of the vent 
was noticeable. 

In Koyabara, an iron carbonate spring, the water temperature ranged from 
31°C to 32.2°C and its pH was 7.8. The thermal vegetation was very poorly 
represented. Only three species were found: 1 Bacteria, 1 Cyanophyeeae 
.and 1 Baeillariophyceae. 

In Kohama, a sulphated bitter spring, located near the sea shore, we found 
only Gallionella ferruginea in a closed conducting piper, where the water 
temperature was at 31.5° C and its pH was 7.5. 

In Arifuku, a simple spring, the water temperature ranged from 41° C to 
42° C and its pH was 9.0. The algal growth was limited and we found 4 
species of Cyanophyeeae. 

The following are to be newly added to the Japanese thermal-flora: 
Aphanocapsa elachista var. conferta, Coelospharium Kiitzingianum, Pleuro- 
capsa minor, ■Aulosira implexa, Phormidium tenue var. granuliferum, Ph. 
uncinatum , Ph. subuliforme, Ph. papyraceum, Microcoleus Steenstruppii, 
Ulothrix aequalis, Cosmarium pachydermum var. aethiopicum, Navicula 
menisculus, and N. exigua. Moreover attention may be drawn to the dis¬ 
covery of the three new forms: Myxosarcina gelatinosa, Thalpophila caldaria 
and Oscillatoria princeps var. minor. 

(Bot. Inst., Peers’ College, Tokyo and Kyoto Imp. Univ., Kyoto) 



